The objective was to estimate the prevalence of Blastocystis hominis, to evaluate the effectiveness of different techniques for its diagnosis as well as to estimate the prevalence of other intestinal parasites in the community of Campo Verde, a district of Pitanga. The work was carried out from August to October 2004. Samples of feces from children and adults were collected and submitted to the techniques of direct wet mount, flotation in zinc sulphate solution, tube sedimentation, sedimentation in formalinether and staining by Kinyoun and iron hematoxylin methods. From 181 studied individuals, 128 (70.7%) showed protozoa and/or helminths in stool samples. The most prevalent species were Endolimax nana (33.7%); B. hominis (26.5%); Giardia lamblia (18.2%); Entamoeba coli (17.1%); Ascaris lumbricoides (16.6%); Iodamoeba bütschlii (9.4%); and ancylostomatidae (7.7%). B. hominis was only identified by the techniques of direct wet mount, sedimentation in formalin-ether and staining by iron hematoxylin, though the latter was less sensitive than the other methods. The high frequency of B. hominis demonstrated by this study indicates the need to include laboratory techniques that enable identification of the parasite on a routine basis.
INTRODUCTION
Intestinal parasites have a worldwide distribution, with high rates of prevalence in regions with precarious social-economic and hygiene conditions 21 . It is estimated that infections caused by intestinal protozoa and helminths affect 3.5 billion people around the world, causing disease in approximately 450 million people, the majority of which are children 25 .
In general, parasitologic investigations include the recording of protozoa or helminths that are easily diagnosed by fecal parasitologic examination. For this to be precise it should include techniques for isolating the larvae and also parasitic elements with different specific gravity 18 .
However, certain parasites require specific techniques for their diagnosis, which are not always included in routine parasitologic examination. Among these species are Blastocystis hominis, about which there is much controversy regarding its systematic position 8, 26, 28 , biology, epidemiology, pathogenicity and diagnosis 3, 26, 28 .
B. hominis is a polymorphic parasite, which may present in vacuolar, multivacuolar, avacuolar, granular, amoeboid and cystic forms 26, 27, 28 . As other intestinal parasites, transmission occurs by fecal-oral route, although this has not been confirmed experimentally 26, 28 . It is probable that the cystic rather than the vacuolar form, is mainly responsible for infection by B. hominis 26, 28 .
The literature has reported that B. hominis has a worldwide distribution, mainly in developing countries where the prevalences are higher (approximately 30 to 50%) than those observed in developed countries 26, 28 . Groups with lower social-economic level and standards of hygiene tend to present a higher prevalence of infection than other groups in the community. The infection does not appear to have a gender bias, but it may be influenced by the host's age and immunologic condition 26, 28 .
In the Brazilian literature until 1998, according to DEVERA 11 , there are only six articles in which B. hominis has been studied or merely mentioned 6, 13, 15, 17, 20, 22 . Likewise since then, very few studies have been published. Among these, there are two prevalence studies carried out on patients with Acquired Immunodeficiency Syndrome 9,14 and one on food workers 5 , which showed a prevalence of 0.5%, 5.8% and 80.0%, respectively, for B. hominis. In another study, a case of therapeutic success with the drug nitazoxanide in AIDS patients infected by B. hominis was reported by CIMERMAN et al. 10 . The works of AMATO NETO et al. 3, 4 deal particularly with the controversy related to B. hominis and underscore the importance of diagnosing this protozoan.
Direct microscopic examination of fecal material, with or without addition of Lugol's solution, has been suggested for diagnostic purposes 3, 27, 30 . Permanent smears stained with trichrome, iron hematoxylin, Giemsa, Gram and Wright's stains have also been recommended for the diagnosis of B. hominis infection 3, 26 .
Concentration methods such as zinc sulphate flotation or gravity sedimentation technique are unsuitable for concentration of B. hominis because water, as well as several other solutions, can lysate the vacuolar, multivacuolar and granular forms of the organism 3, 26 . Techniques for concentration using formalin-ether may however be suitable because preservative liquids are used for storage and dilution of the feces.
Infection by B. hominis is frequently diagnosed by the finding of vacuolar forms, which are recognized by their characteristic appearance and large size 26 . However, cystic forms may also be present in fecal material, and in some cases may be the main or the only form of B. hominis observed. Because of their small diameter (3 to 5 µm) the cysts are difficult to identify and require proper training of laboratory staff for their diagnosis 26 together with the application of specific techniques, such as Ficoll-Paque column centrifugation 29 and culture procedures 27, 30 .
The objective of the present work was to estimate the prevalence of B. hominis, to analyze the efficacy of different techniques for its diagnosis and to estimate the prevalence of other intestinal parasites among the population of Campo Verde, a shantytown district in the city of Pitanga, Paraná State.
MATERIAL AND METHODS

Area and population:
This work was developed in Campo Verde, a shantytown located in the suburbs of the city of Pitanga, which is in the central region of Paraná State, Brazil. The community is made up of around 80 houses, with a population of approximately 400 people. Most of the houses are built with hardboard, canvas and scrap wood. Around 30% of the community does not have electricity, running water or toilets inside their dwellings. In these cases, their water is collected from a well and they use communal toilets.
A total of 181 individuals ranging from 11 months to 71 years of age, were chosen at random from the community. The sample size was calculated according to a 50% prevalence of protozoa and/or intestinal helminths with a confidence interval of 95% and sampling error between 4 and 5%. Information was provided about the objectives of the study and collection of the fecal samples was done during domiciliary visits. Fecal parasitologic examination: Each fecal sample was divided into three parts: one part was submitted to direct saline and direct iodine wet mounts 2 and to the techniques of zinc sulphate flotation 2 and tube sedimentation 19 ; the second part was placed in buffered formalin and then submitted to formalin-ether sedimentation technique 2 , followed by staining of the smears using Kinyoun's technique 7 ; and for the third one iron hematoxylin stain was carried out after fixing in Schaudinn's liquid 2 .
Statistical analysis:
The results for prevalence of B. hominis associated to gender were analyzed by Chi-square test, while Student's t-test was applied to the prevalence data associated to age range and for comparison of the techniques. Statistical significance was set at the 5% level.
RESULTS
Out of 181 fecal samples analyzed, 128 (70.7%) were positive for intestinal protozoa and/or helminths. Among the protozoa, the most prevalent species were Endolimax nana (33.7%); B. hominis (26.5%); Giardia lamblia (18.2%); Entamoeba coli (17.1%) and Iodamoeba bütschlii (9.4%), with only one (0.6%) positive sample for Cryptosporidium sp. For the helminths, the most frequent were Ascaris lumbricoides (16.6%) and hookworm (7.7%) ( Table 1 ).
In relation to B. hominis, 48 (26.5%) of the samples were positive. The infection was most prevalent in the six to ten years of age group ( Table 2) . The difference in prevalence between this age range and that of 11 to 15 years and also 16 years or older was statistically significant (p < 0.05). According to gender, the results showed that B. hominis infection was more frequent in males than females (Table 2) though this difference was not statistically significant (p > 0.05).
Diagnosis of B. hominis was only possible when the fecal samples were processed by direct saline and direct iodine wet mounts, by formalin-ether sedimentation and by iron hematoxylin stain. Out of the 48 positive samples, 36 (75%) were identified by direct iodine wet mount and 33 (68.8%) by direct saline wet mount (Table 3) . (Table 3 ). There was a statistically significant difference between iron hematoxylin stain and the other techniques (p < 0.05%).
DISCUSSION
The 70.7% positivity for intestinal protozoa and/or helminths found in this study reflects the high exposure of this community to contaminated soil and to precarious hygiene habits. A lower prevalence (52.6%) was observed in a previous study carried out in the same city and a population with comparable social-economic and hygiene conditions 23 . However, the detection of infection by B. hominis and the association of various techniques for the diagnosis of intestinal parasites may have been responsible for the higher index observed in this study.
Except for commensal protozoa and B. hominis, the most frequent parasites were G. lamblia, A. lumbricoides and hookworms. These results are consistent with data in the literature, which describe these species as the most prevalent 1, 16, 21 .
Regarding B. hominis, the data of the present study show a high prevalence in the community of Campo Verde. The species was identified in 26.5% of the samples analyzed, which in terms of frequency was only lower than the index found for the commensal protozoa E. nana (33.7%).
The prevalence can be considered significant, although higher rates of infection have already been found in Brazil and abroad 12, 24 . In Brazil, indexes of 37.8%, 80% and 38.3% have been recorded respectively, in surveys carried out on farm residents in the city of Holambra, São Paulo 17 , food workers in the city of Manaus 5 and schools in the city of São Paulo 4 .
The observation that infection by B. hominis was most frequent in the age range of 10 years or less contrasts with some reports in the literature that have indicated a higher prevalence in adults than in children 26 . According to the review carried out by STENZEL & BOREHAM 26 , there is no gender bias, although some studies have shown a slight increase in incidence among females in relation to males; in this study no statistically significant difference was found between the sexes.
We must point out, nevertheless, that the epidemiology of B. hominis is not completely understood because studies have been impaired by imprecise information and confusion about this organism. In most of the works, B. hominis is not mentioned in the specifications of the results obtained from surveys designed to evaluate the presence of protozoa and helminths in different populations 3, 4 . Furthermore, many studies only indicate the presence of B. hominis in fecal samples if five or more organisms per magnified field or immersion field were detected 26 .
Another issue observed, which unquestionably influences the epidemiologic or prevalence data is the difficulty in making the diagnosis. It is likely that the vast majority of laboratory staff are neither able to recognize and identify B. hominis 3, 4 nor are familiar with the techniques required for its diagnosis 3, 26, 27 .
In the present study, positive samples for B. hominis were identified by the techniques of direct examination, formalin-ether sedimentation Iron hematoxylin stain proved to be less sensitive than the other techniques for detection of B. hominis, although studies found in the literature have argued that it is as effective as direct examination techniques 3 .
B. hominis was not found when the zinc sulphate flotation and tube sedimentation techniques were used. It is known that recent studies 3, 26 do not recommend procedures that include the use of water or other diluents that may lysate the vacuolar forms of B. hominis. The finding of B. hominis by zinc sulphate flotation and gravity sedimentation techniques, as described by several authors, could be due to the fact that they used preservative liquids to collect or store the fecal samples 4 .
The high frequency of B. hominis reported in this and other studies in diverse populations 4, 5, 12 demonstrates the necessity to include techniques in the laboratory routine that enable the detection of this parasite. Training of technicians and laboratory staff to identify this protozoan together with the development of more suitable techniques for detecting the parasite cysts would certainly contribute to a more accurate diagnosis of B. hominis infection.
RESUMO
Blatocystis hominis e outros parasitas intestinais em comunidade da cidade de Pitanga, Paraná, Brasil O presente trabalho foi realizado no período de agosto a outubro de 2004 com o objetivo de se estimar a prevalência de Blastocystis hominis, avaliar a eficácia de diferentes técnicas para o seu diagnóstico assim como estimar a prevalência de outros parasitas intestinais na comunidade de Campo Verde, município de Pitanga. Amostras de fezes de crianças e adultos foram coletadas e submetidas às técnicas de exame direto, de flutuação em solução de sulfato de zinco, de sedimentação em tubo, de sedimentação em formol-éter e de coloração pelos métodos de Kinyoun e de hematoxilina férrica. Protozoários e/ou helmintos intestinais foram detectados em 128 (70,7%) das 181 amostras de fezes analisadas. As espécies mais prevalentes foram Endolimax nana (33,7%); B. hominis (26,5%); Giardia lamblia (18,2%); Entamoeba coli (17,1%); Ascaris lumbricoides (16,6%); Iodamoeba bütschlii (9,4%) e ancilostomídeos (7,7%). B. hominis foi identificado apenas pelas técnicas de exame direto, de sedimentação em formol-éter e de coloração pela hematoxilina férrica, sendo que esta última se mostrou menos sensível que às demais. A alta freqüência de B. hominis evidenciada por este estudo indica a necessidade de se incluir na rotina do laboratório técnicas que permitam a identificação deste parasita.
